Obesity is a common serious health problem leading to many serious health disorders. This phenomenon is defined as the over-storage of lipids in adipose tissue that occurs when there is an imbalance between the energy intake and energy used. During obesity, many metabolic alterations occur that can damage several organs, such as vascular or skeletal muscle resulting in the dysfunction of these tissues. In this review, we will discuss molecular genetics and causes of obesity, some of the disorders related to human obesity as well as anti-obesity tool. An interesting solution to the obesity problem is natural substances, revealing anti-obesity activity, as well as functional food enriched with aforementioned substances. Functional foods are products exhibiting a potentially positive effect on health beyond basic nutrition. They contain well-known biologically active natural compounds, which promote optimal health and reduce the risk of many diseases, including obesity.
Obesity, as a chronic, progressive, relapsing disease considered one of the greatest risks to human health, has reached an epidemic proportion. According to the Report by the Controller and Auditor General, obesity is a pandemic affecting both developed and developing countries. Obesity is an undue accumulation of fat stored in adipose and non-adipose tissue as triglycerides that can be broken down into fatty acids. It can induce an accelerated expression in pro-inflammatory markers [1] .
To classify overweight and obesity, Body Mass Index (BMI) is commonly used for non-lactating, non-pregnant population aged 18 to 64. It is calculated by dividing weight in kilograms by height in meters squared. It does not provide information about the weight of the muscle tissue and bones. Overweight in adults was defined as a BMI of higher than or equal 15 and obesity as equal or more than 30 [2] . For children, age needs to be considered when defining overweight and obesity.
According to the WHO (2017), the worldwide prevalence of obesity almost tripled between 1975 and 2016. In 2016, the commonness of overweight was just over 1.9 billion adults (39% of the world's adult population), 650 million of whom were obese (13%). Formerly considered as a high-income country issue, obesity and overweight in children are now on the rise in low-and middleincome countries as well. Forty one million children under the age of 5 were overweight or obese in 2016, in children and teenagers between 5 and 19 it was 340 million.
Genetic, environmental, socio-cultural or behavioural, socioeconomic and educational background affect obesity. In prevention and treatment of overweight and obesity it is significant to raise awareness about their consequence, promote understanding of the reasons and the most optimal modalities for the disease [3] . Obesity is associated with the risk of chronic and serious co-morbidities, which exceeds the expenses of treatment. Overweight and obesity treatments include all aspects of diet and lifestyle alternation, physical activity, in some cases pharmacotherapy and surgery [4] .
Diet is an important component of daily prevention and complicity in treatment civilization diseases which is overweight and obesity. According to Dietary Guidelines (2017) a healthy balancing of calories diet must be based on consuming more vegetables, fruits, whole grains, vegetable oils containing monounsaturated fatty acids (MUFA) and polyunsaturated fatty acids (PUFA), fat-free and lowfat dairy products and seafood; should limit consumption of food with sodium, cholesterol, saturated and trans-fats, simple sugars. Scientific research deals with analysis of the impact of consuming products on a variety of aspects that are associated with the risk of the diseases discussed.
Bioactive compounds ordinarily present in Mediterranean diet lavishly include fiber and polyphenols [5] . Olive oil, whose intake in this type of diet is rich, is characterized by high content of MUFAs and other components with biological properties. The outcome of observational research in the Mediterranean countries where, according to MedDiet's assumptions, the consumption of olive oil is significant, have shown that increasing adherence to such high-fat, high-MUFA dietary pattern is related to decreasing obesity rates [6, 7] . A satiating effect of olive oil intake with consequent food compensation might expound its lack of a fattening effect [8] . Moreover, Mediterranean diet, besides numerous healthpromoting properties, does not contribute to obesity and constitutes a favourable alternative approach to low -fat diets for the medical nutritional therapy in diabetes [9] .
There are numerous research and recommendations regarding childrens' dietary nutritional profile against overweight and obesity -both confirming disadvantageous impact of the consumption of some products, e.g. snacks, certain meats, sweets [10] or sugarsweetened drinks [11] and potentially favourable influence of diet type and predominant ingredients. Consumption of natural food products rich in polyphenols, whose many biological effects have been attributed to their high antioxidant potential, was inadequate [12] .
Causes of human obesity and diseases associated with obesity:
Obesity is a multi-factorial disorder, a condition characterized by an excess of body fats [13] . Body weight regulation and stability depends upon three interrelated components: food intake, energy expenditure and adipogenesis, although there are still many unknown features concerning fuel homoeostasis and energy balance [14] . The increase in worldwide obesity rates is driven by environmental changes that have promoted both growth in caloric intake and a decrease in energy expenditure. In the last 50 years, there has been a significant increase in both the availability and consumption of energy-dense food [15, 16] while physical activity in multiple aspects of daily life has decreased [17] . However, genetic factors also play an important role in an individual's predisposition to gain weight. In the 1980s, Stunkard and colleagues showed that monozygotic twins have a much higher correlation of BMI than dizygotic twins, suggesting that BMI is heritable [15] .
It was generally accepted that hypothalamic and brain stem centers are involved in the regulation of food intake and energy balance [14, 18] . In recent years, the link between regulatory microRNAs (miRNAs) and metabolic processes has been demonstrated. MiRNAs play crucial roles in maintaining/altering physiological processes, including energy balance and metabolic homeostasis [19] and are implicated in the pathogenesis of obesity, also in early childhood obesity [20] . Dysregulation of miRNAs may affect the status and functions of different tissues and organs, including the adipose tissue, pancreas, liver, and muscle, possibly contributing to metabolic abnormalities associated with obesity and obesity-related diseases. Obesity causes several disorders such as type-2 diabetes, cardiovascular disease, high blood pressure, osteoarthritis, cancers, Alzheimer's disease, gastroesophageal reflux, lower back pain and lumbar disc degeneration.
Type-2 diabetes:
Type II diabetes (T2D) is a chronic metabolic disease characterized by hyperglycemia, due to insulin resistance and glucose intolerance. Prolonged hyperglycemia can induce nonenzymatic glycosylation of proteins, lipids and nucleic acids that leads to the development of diabetic complications [21, 22] . One practical target for decreasing post-prandial hyperglycemia is to prevent the absorption of carbohydrates after food intake. Digestive enzymes such as glucosidases, amylase and lipase control the breakdown and absorption of glucose and lipids and their precursors in the gastrointestinal tract [21] .
More than 360 million people worldwide are suffering from type-2 diabetes and if the current trends continue, then approximately 10% of the global adult population will be affected by 2030 [23, 24] . Obesity and type-2 diabetes often occur together and studies found that about 60-90% of patients with type-2 diabetes have been obese [25, 26] . Exploratory study conducted in Aboriginal adolescents living in Canada identified that of the adolescents 22.5% were overweight, 17.5% were obese, and 26.6% had prehypertension or hypertension. This is troubling because prediabetes and type-2 diabetes result from these modifiable risk factors [27] . A wellknown countermeasure of the disease is a traditional Chinese medicine based on herbs [28] and desert or semi-desert plants [29] that in some cases can lead to total recovery from diabetes.
Cardiovascular disease:
Obesity is a major cardiovascular disease (CVD) risk factor. On account of obesity, there is a rise in total blood volume and cardiac output, which is caused by enhanced metabolic demand, associated with excess body weight [30] . In the obesity condition, there is a higher right heart filling pressure, cardiac output, systolic pressure, and pulmonary vascular resistance index reported in patients examined due to heart failure [31] . Another study has shown that an increased BMI was significantly associated with people with symptoms of CVD like angina, heart failure, myocardial infarction, and sudden death [32] .
Hypertension: Obesity may cause arterial hypertension where changes in the renal function and structure lead to activation of the SNS, renin-angiotensin system, and sodium retention [33, 34] . Obesity-related hypertension leads to several other complications, including left ventricular hypertrophy, atrial fibrillation, congestive heart failure, coronary artery disease, cerebrovascular disease, atherosclerosis, and renal insufficiency [35, 36] . Research indicated that overweight and obesity account for 65%-75% of the risk for essential hypertension [37] .
Osteoarthritis: Pathogenesis of osteoarthritis is unclear and the subject of debate. However, a number of risk factors are associated with this disorder, in which obesity or overweight is one of the most prominent risk factors. Several studies have shown that obesity is associated with hand, knee, and hip osteoarthritis [38] [39] [40] . Adipose tissue and its products may induce osteoarthritis in the hand [38] . Visceral fat secretes some bioactive cytokines that act locally in the joint tissues and might be associated with osteoarthritis [41, 42] . Obesity is also associated with knee or hip osteoarthritis. Sowers has found that BMI and body composition were associated with radiographically defined knee osteoarthritis [41] .
Cancers: Obesity has also been shown recently to play a fundamental role in the development of some types of cancer. Overman et al. showed that obesity and type-2 diabetes favors the development of differentiated thyroid cancer -BMI was a strong prognostic variable for differentiated thyroid cancer [43] . Agalliu et al. revealed that obesity is strongly related to prostate cancer as compared to the diabetic prostate cancer patients [44] . Another researcher found that obesity is related to female malignancies such as breast cancer, endometrial cancer, ovarian cancer, and cervical cancer [45] as well as that obesity was associated with the occurrence and the recurrence of breast cancer in postmenopausal women [46] .
Late-onset Alzheimer's disease: Late-onset Alzheimer's disease is the most common form of dementia, which accounts over 70% of all cases in individuals ≥ 70 years of age [47] . But the possible mechanisms linking obesity to late-onset Alzheimer's disease are not yet clear. Central obesity in middle age is associated with an increased risk of dementia, including late-onset Alzheimer's disease [48] . The report of Yusuf [39] showed that the waist-hip ratio was strongly and significantly associated with late-onset Alzheimer's disease.
Gastroesophageal reflux disease:
Gastroesophageal reflux disease (GERD) is a common gastrointestinal disorder, a multifactorial disease in which anatomical and functional factors play a role in pathogenesis [49] . Among various risk factors for erosive reflux disease (ERD), obesity has been considered an independent risk factor and it seems that the risk of developing ERD increases with increasing BMI. Some meta-analyses revealed a positive association between BMI and the presence of ERD. Although the exact pathophysiological mechanisms underlying this association have not been fully identified, it has been suggested that intra-abdominal pressure from visceral adiposity or esophageal peristaltic Functional food ingredients and obesity Natural Product Communications Vol. 13 (8) 2018 1075 abnormalities might cause ERD in obese subjects. Metabolic syndrome is characterized by visceral fat accumulation, dyslipidemia, hypertension, and hyperglycemia, and all these factors have been suggested to correlate with the occurrence of ERD [49] .
Lower back pain and lumbar disc degeneration: Obesity is a potential risk factor for low back pain and lumbar disc degeneration [50, 51] . Dario et al. have reported that the risk of lower back pain was associated with individuals having higher levels of BMI or whose weight was almost twice that of individuals with a lower BMI [50, 51] .
Functional food and its active ingredients as anti-obesity tool:
In referring to previous parts we know that obesity is one of disease the most frequently occurs in our society. According to WHO 2020 will be a year in which two thirds of diseases will be arise from obesity or associate with this worldwide phenomenon [52] . Today, the pharmaceutical industry focuses attention on natural and synthetic substances able to reduce fat accumulation and its consequences. An activity of the substances is connected with alteration of appetite, metabolism or calories consumption. In numerous cases the effect is temporary and the obesity problem reoccurs after the end of therapy. At this point, side effects of the pharmacological therapy, such as cardiovascular complications, pulmonary hypertension or stroke should be underlined [53] . Present anti-obesity strategies are based on physical activity and diet modifications. According to Mohamed [54] anti-obesity strategy is based on consuming non-starch polysaccharides/fiber and micronutrient-rich plant product as well as reducing energydense and micronutrient-poor diet. One readily available and the most natural option in the fight against obesity is a diet rich in plant and natural plants substances revealing anti-obesity activity. A relatively new interesting opportunity is functional food [55] which on the one hand can be enriched with valuable constituents helpful in the reduction of appetite or fat/carbohydrate absorption and on the other can be deprived of constituents influencing on gain weight.
The term functional food is commonly known but there is no official definition what results in numerous interpretations and modifications. The most appropriate definition has been proposed by EC Concerted Action on Functional Food Science in Europe (FUFOSE): "food that beneficially affects one or more target functions in the body beyond adequate nutritional effects in a way that is relevant to either an improved state of health and well-being and/or reduction of risk of disease. It is consumed as part of a normal food pattern. It is not a pill, a capsule or any form of dietary supplement". One of the first steps towards functional food was a higher level of polyunsaturated fats in normal food (i.e. dairy products) which have positive influence on our whole organism [56] . Today we can indicate three of the most common targets of functional foods, namely: 1) gastrointestinal function, 2) cardiovascular disease and 3) bone health. On the whole, products can be divided into a few groups characterized by collaborative targets. Among them are probiotic and prebiotic products (dairy products enriched with a particular strain of live microorganism in the form of lactobacteria), cholesterol-lowering products (food enriched with esterified fat soluble forms of phytosterols or stanols, omega-3 functional foods (products enriched with omega-3 fatty acids) and calcium and/or vitamin D enriched functional food [57] . Among the aforementioned main directions of food modifications, the products can be divided in terms of concrete purpose such as cardiovascular diseases, diabetes, neurodegeneration or obesity, these are discussed in detail in the presented paper.
As mentioned previously, a solution of the obesity problem must be based on understanding the mechanism of appetite control and substances able to modify the paths. In many cases food modifications towards their dietary improvement is based on replacement fat and sugar in order to reduce energy density, reduction of glycemic index and increase in fiber content having a positive influence on satiety. The food can be also enriched with natural additives revealing positive influences on the aforementioned anti-obesity strategy. At this point the most important modifications/additives towards anti-obesity food should be mentioned. While there are numerous natural substances able to reduce of glycemic index or energy density, functional food being a relatively new issue focuses on proven additives leading to improvement of food towards its anti-obesity character. Taking into account the positive impact of plant secondary metabolites, conjugated fatty acids and dietary fiber on nutrition value, contribution of the constituents in the slimming process should be verified.
Secondary plant metabolites:
Multiple lines of evidence obtained during the last decades demonstrate the potential of secondary metabolites to prevent and to treat obesity and obesity-related chronic diseases. The beneficial therapeutic effects of medicinal plants that typically result from the multiple-phytochemical combinations (Table 1 ) may result in synergistic or additive effects that increases their bioavailability and action on multiple cellular and molecular targets, offering advantages over synthetic drugbased treatments. Numerous in vitro, animal, and clinical studies have been carried out to elucidate the anti-obesity properties of polyphenols including genistein and daidzein, cyanidin, grape seed proanthocyanidin extract, xanthohumol, apigenin and luteolin, kaempferol, myricetin and quercetin, and epigallocatechin gallate.
Likewise, studies involving the effects on lipid metabolism have been carried out with carotenoids, including coumarin derivatives such as esculetin, fucoxanthin, and phytoalexins as resveratrol. Other bioactive components of food with anti-obesity properties include phytosterols, polyunsaturated fatty acids, and organosulfur compounds [58] [59] [60] . In general, secondary metabolites are subdivided in three major classes: polyphenols, alkaloids and terpenoids. They contain numerous phytochemicals with beneficial therapeutic as well as preventive effects (Fig. 1) [58, 61] . These compounds can exert their weight-reducing effects through the following basic mechanisms (Fig. 2 ): controlling appetite, stimulating thermogenesis and lipid metabolism, inhibiting pancreatic lipase activity, preventing lipolysis, and promoting adipogenesis [61] .
Polyphenols: Polyphenols have common chemical structures, but there are some distinctive differences. Based on these differences, polyphenols can be subdivided into two classes: flavonoids and non-flavonoids, like tannins. Recent lines of evidence have shown the interesting role of dietary polyphenols in the management of obesity and obesity-related chronic diseases [88, 89] . For example, commonly consumed polyphenols have been found to be effective in the treatment of obesity and obesity-related inflammation [90] . Apart from polyphenols from well-known green tea extract, another substances belonging to this group of secondary metabolites revealed thermogenic or fat oxidation activities. Among them are resveratrol and quercetin that may possess thermogenic properties [91] , oleuropein able to enhance catecholamine secretion [92] or kaempferol increasing thyroid hormone activation [93] having influence on the slimming process. Similar effects were obtained with Hibiscus sabdariffa [70] , pomegranate [94] or oolong tea [95, 96] extracts rich in polyphenols. Molecular and cellular investigations demonstrated that these herbal-derived polyphenols reduce the viability of adipocytes and proliferation of preadipocytes, inhibit adipocyte differentiation and triglyceride accumulation, stimulate lipolysis and fatty acid β-oxidation, and reduce inflammation. In addition, polyphenols affect signal transduction mechanisms. These include the peroxisome proliferator-activated receptor γ, CCAAT/enhancer-binding protein α, adenosine monophosphateactivated protein kinase, peroxisome proliferator-activated receptor gamma coactivator 1 alpha, sirtuin 1, sterol regulatory elementbinding protein-1c, uncoupling proteins 1 and 2, and NF-κB that regulate adipogenesis, antioxidant, and anti-inflammatory responses. Several flavonoids including naringenin, rutin, hesperidin, resveratrol, naringin, and genistein have been shown to have cytostatic effects on preadipocyte. Quercetin, green tea polyphenol and the hot pepper-derived capsaicin were found to induce apoptosis in preadipocytes [58, 61] .
Resveratrol is a non-flavonoid polyphenol, which belongs to the stilbene group. In vitro and animal studies have shown that resveratrol affects adipose tissue. However, lipid metabolism in the liver and skeletal muscle is also affected by resveratrol establishing a cross talk with the adipose tissue. All the aspects of this cross talk contribute to the anti-obesity action of this polyphenol. Published literature concludes that resveratrol has an anti-adipogenic effect.
Further in vitro studies have demonstrated that resveratrol can stimulate apoptosis in mature adipocytes. In addition, resveratrol was found to target different metabolic pathways involved in triacylglycerol metabolism in white adipose tissue.
Taken together, resveratrol is a promising dietary bioactive compound that can be easily incorporated in the diet to control adipose tissue inflammation and obesity-related metabolic disorders. These studies show that resveratrol induces a reduction in body fat by inhibiting the fat accumulation processes and stimulating the lipolytic and oxidative pathways. Animal studies strongly suggest that herbal-derived polyphenols exert their weightreducing effects and antiobesity activities through lowering body weight, fat mass, and triglycerides through enhancing energy expenditure and fat utilization, as well as modulating glucose hemostasis [58, 61, 96, 97] .
Considering their activities and good bioavailabilities, functional foods enriched with extracts or plants containing polyphenols appear to be good idea in fight against overweight [98, 99] .
Terpenoids: Terpenoids, represent one of the largest classes of plant secondary metabolites. These substances constitute significant ingredients of the essential oils of numerous plants. Long-lasting studies revealed pro-slimming effects of Acorus calamus Linn, Humulus lupulus L., Mangifera indica L. and many others having essential oils rich in terpenoids (Table 1) . Among them, the essential oil of Mangifera indica L., rich in terpinolene, δ-3-carene, camphene, α-pinene, β-pinene and limonene, has a positive influence on fat accumulation, biometric improvement and metabolic features associated with a high-fat diet. Studies based on their activity revealed a few possible mechanisms for terpenoids anti-obesity activity. Among them is modulation of the activities of ligand-dependent transcription factors, namely, peroxisome Functional food ingredients and obesity Natural Product Communications Vol. 13 (8) Prevention of hepatic lipid accumulation, improvement in hyperglycemia and insulin resistance (mouse model studies) [86] , [87] proliferator-activated receptors (PPARs). Because PPARs are dietary lipid sensors that control energy homeostasis, daily eating of these terpenoids might be useful for the management for obesityinduced metabolic disorders, such as type 2 diabetes, hyperlipidemia, insulin resistance, and cardiovascular diseases [61, 96, 99] . Equally important is the ability of terpenoids to stimulation carbohydrate and lipid utilization and lipid synthesis.
Alkaloids:
Alkaloids are found at a minimum concentration in almost all plants. In addition to nitrogen, alkaloids may also contain sulfur, oxygen, and rarely other elements such as chlorine, phosphorus, and bromine. Alkaloids are also produced by a large variety of organisms, such as bacteria, fungi, and animals. Most of them are toxic to other organisms and have diverse pharmacological activities. The boundary between alkaloids and other nitrogencontaining natural compounds is not clear-cut. In contrast to most other classes of phytochemicals, alkaloids are characterized by a large structural diversity, and there is no uniform classification for them. Some alkaloids like caffeine exert a stimulating role on the nervous system; ricinine leads to toxicity in the digestive system causing violent irritation with typical manifestations such as diarrhea and vomiting. Caffeine, capsaicin, and ephedrine were found to exhibit anti-obesity effects by stimulating lipolysis and thermogenesis and through reducing appetite [58, 96] . Caffeine causes thermogenic effects through inhibiting the phosphodiesterase-induced degradation of intracellular cAMP (cyclic adenosine monophosphate), and it decreases energy intake by reducing food intake. Ephedrine increases energy expenditure through the enhancement of sympathetic neuronal release of norepinephrine and epinephrine. Moreover, the thermogenic effect of ephedrine was shown to be increased by caffeine, enhancing cardiovascular side effects. (-)-epigallocatechin gallate (flavonoid), and capsaicin, were shown to increase thermogenesis in humans. Capsaicin dose-dependently enhances catecholamine secretion from the adrenal medulla to exert its thermogenic effect, whereas ( _ )-epigallocatechin stimulates thermogenesis via the inhibition of catechol methyltransferase, an enzyme that degrades norepinephrine [58, 61] . Phytosterols: Phytosterols are plant sterols structurally similar to cholesterol that compete with cholesterol for micelle formation in the intestinal lumen and inhibit cholesterol absorption. Because they have very low systemic absorption and are already present in healthy diets, increasing the intake of phytosterols may be a practical way to reduce obesity and coronary heart disease with minimum risk [100] .
Sitosterol is the most abundant plant sterol but campesterol, diosgenin, dioscin and protodioscin and stigmasterol are also present in important quantities. The results of investigated conducted by Liu et al. [101] indicated that dioscin alleviated body weight and liver lipid accumulation symptoms, increased oxygen consumption and energy expenditure, and improved the levels of serum and hepatic biochemical parameters. Further investigations revealed that dioscin significantly attenuated oxidative damage, suppressed inflammation, inhibited triglyceride and cholesterol synthesis, promoted fatty acid β-oxidation, down-regulated MAPK phosphorylation levels, and induced autophagy to alleviate fatty liver conditions. Dioscin prevents diet induced obesity by increasing energy expenditure. Protodioscin significantly reduces blood levels of triglycerides, cholesterol, LDL and increases high-density lipoproteins. Diosgenin inhibits accumulation of triglycerides and expression of lipogenic genes [102] . Plant sterols also have other positive activities, such as anti-inflammatory, antioxidative, antiatherosclerosis and anti-fungal. The intake of plant sterols is beneficial to prevent many different types of cancers [61] . Although plant stanols are ingested daily through the diet, the amounts ingested are quite low, and recently there has been an increasing incorporation of such components into food products.
Conjugated fatty acids:
One of the most important modifications of common food is the level and type of fats. Concomitantly, it is commonly known that the type of fat is more important than their amount. Polyunsaturated fatty acids (PUFA) have positive influence not only on body weight but also on a whole organism. According to the literature, conjugated linoleic acid (CLA) influences on reduction of fat accumulation and induces expression of lipid metabolizing genes. Additionally, CLAs have an impact on reduction of lipogenesis, decreasing energy intake and enhancing lipolysis [103] . According to Nagao and Yanagita [104] and Silveira [105] conjugated linoleic acid also has an influence on the stimulation of enzymes associated with the fatty acids β oxidation. According to Kim et al. [106] over one hundred human studies based on CLA have been published. In view of the obtained results it can be said that supplementation of CLA has a modest but significant influence on loss of body weight. Nevertheless, it was also noticed that this acid can be treated as an additional tool in the fight against obesity. Taking into account the promising properties of unsaturated fatty acids, especially CLA, scientists made an attempt to enrich food with the aforementioned additive. One of the possible ways to produce functional foods with high levels of CLA is to use bacteria capable of producing conjugated linoleic acid or the bioconversion of LA (linoleic acid) to CLA. Among them are Lactobacillus reuteri, Lactobacillus rhamnosus, Lactobacillus plantarum; Lactobacillus brevis, Lactobacillus acidophilus; Lactococcus lactis, Propionibaterium freudenrehichii, Bifidobacterium sp and Streptococcus. Today, in vitro production is possible using lactic acid bacteria (LAB), propionibacteria and bifidobacteria strains [107] . It worth to note that despite supplementation of CLA revealing positive influence on body mass, functional food enriched with this additive did not always show the expected effects. An example can be studies performed by Tricon et al. [108] who focused attention on dairy products naturally enriched with cis-9, trans-11 conjugated linoleic acid. The scientists engaged a group of healthy middle-aged men who consumed milk, butter and cheese enriched with CLA for 6 weeks. The obtained results did not reveal significant effects on body weight. Similar studies, based on rats, were performed by Rodrigues et al. [109] , who examined the influence of goat milk fat naturally enriched with CLA. Similarly to the previous study, body weight of the examined rats in comparison to control group was not much lower. Significantly different results were obtained by López-Plaza et al. [110] who examined the influence of milk supplementation with conjugated linoleic acid on weight control and body composition in healthy overweight people. The subjects of this study were people (30-55-years-old) that were grade II overweight (BMI 27 but 30). The patients were not to adhere to any caloric restriction diet and did not take weight control medication. The studies, performed over 24 weeks, were based on the consumption of appropriate amounts of different types of milk: normal skimmed milk enriched with CLA and skimmed milk without CLA (placebo group). Additionally, the subject kept their habitual dietary and exercise habits during the experiment. According to obtained results, the CLA-group showed prominent weight loss that was confirmed by lower BMI (28.6% requirements had moved to grade I overweight, whereas in placebo group it was 16.6 %). The scientists underlined significant changes in body composition which confirmed anti-obesity activity of CLA. Another studies also revealed satisfactory impact of this acid on body weight. It is worth to mention about studies performed on healthy adult volunteers (22-36 years) with BMI between 18.0 and 29.9 [111] . The focus of this research was on butter naturally enriched with CLA. As the results showed, there was not a significant loss of weight but a reduction in the production of pro-inflammatory biomarkers associated with overweight and obesity was observed. Based on available literature it can be said that functional food enriched with CLA reveal various effects on body weight. Nevertheless, consumption these types of food have a positive influence on the whole organism and there are indications that addition of CLA has a protective influence on our body mass. Beside CLA as an example of an anti-obesity fatty acid, it is worth to mention about modified glycerides. In a few recent years a great attention is paid to DAG (diacylglycerols) which can have influence on obesity control [112] . Nonetheless, in vivo studies did not explicitly confirm the anti-obesity activity of the substance. Similarly there is no literature indicating on functional food enriched DGA dedicated to obese patients. Nevertheless, promising initial studies encourage more detailed studies in this direction.
Dietary fiber:
Another important constituent used in fight against obesity is dietary fiber. This ingredient poses a group of oligosaccharides and polysaccharides characterized by properties such as water-holding capacity, adsorption, fermentability and viscosity. The whole group of dietary fiber includes for example, cellulose, hemicellulose, gums, resistant starch, pectin substances and inulin which can be divided into insoluble (cellulose, lignin) and soluble (pectin, gums, mucilage, hemicelluloses) which are characterized by two forms: non-cellulosoic polysaccharides and dispersible in water that facilitate formation of viscous gels into the gastrointestinal tract [113, 114] . A long-lasting study revealed the positive influence of fiber on the whole organism. At this point effects such as modulation of blood lipid profiles, decreased postprandial blood glucose response or laxation should be highlighted [115, 116] . Positive influences on the digestive track have been confirmed many times. Greater attention towards fibers has arisen from their ability to prevent and treat obesity. In compliance with Heaton's theory, the anti-obesity activity of fiber results from the fact that fiber acts as a physiological obstacle to energy intake by at least three mechanisms. The first assumes that fiber displaces available calories and nutrients from food, the second is based on conviction that fiber cause increase in satiety, and the third mechanism establishes that fiber decreases the absorption efficiency of the small intestine [117] . The positive influence of diet rich in fiber on the digestive track and energy intake on body weight has been confirmed many times [118, 119] . Taking into account these facts, the pharmaceutical and food industries decided make use of the valuable properties of dietary fiber in order to develop functional foods dedicated to overweight people and people with the tendency towards obesity.
Available data show the positive influence of resistant starch (RS) on the maintenance of a healthy body diet weight what is connected with manipulation of glycol and lipid metabolism. Similar antiobesity influence was recorded for chito-oligosaccharide (CO) that resulted from its binding capacity with lipids [113] . In order to explore this knowledge, Shang et al. [118] decided to continue the aforementioned studies. In this case a rat model study was undertaken to explore the effect of the both aforementioned constituents (CO-RS) on body metabolism. According to the obtained results, the lowest body weight was observed in rats fed CO-RS which was much better than the case of rats fed CO or RS. Numerous other in vivo studies confirmed the positive influence of fiber on overweight and obesity [119] . In another study based on Functional food ingredients and obesity Natural Product Communications Vol. 13 (8) 2018 1079 obese rats, Aziz et al. [120] revealed reduction of their body weight by 40% from a diet enriched with resistant starch. Additional confirmation of the positive influence of RS on body weight was from the results obtained by Belobrajdic et al. [119] . The results revealed that a diet containing over 8% of RS lead to reduce adiposity compared with 0% of RS and for every 4% increase in the additive energy intake was reduced by almost 10 kJ/d. This study justifies the usage of the constituent as an active additive in functional food dedicated to people with overweight problems.
As aforementioned, RS belongs to the fiber group. Taking into account the fact that RS addition causes improvement in crispness or the flavor of food, this additive was accepted by consumers. Considering valuable pro-healthy properties of RS, food and pharmaceutical industries decided use the fiber in functional food production dedicated to all people and especially those fighting overweight problems [121] . Additionally, it is commonly known that fiber leads to appetite regulation which has a significant influence on diet and the weight-loss process. Interesting studies were performed by Sandberg et al. [122] who focused attention on the effect of whole grain rye with and without RS on appetite regulation. The studies were based on test evening meals consisting of either whole grain rye flour bread (RFB) or a 1:1 ratio of whole grain rye flour and rye kernels bread (RFB/RKB) with or without added resistant starch (+RS) which was consumed by twenty-four volunteers divided into groups. Obtained results led to improve metabolic parameters and has positive influence on satiety. Thus, the data suggest positive anti-obesogenic potential of the studied products. Similar studies were performed by Emilien et al. [123] . In this case the purpose of study was the determination of the influence of replacing standard wheat flour (SWF) with resistant wheat starch (RWS) on markers of appetite. The basis of these studies was the preparation of muffins consisting of SWF and muffins in which 40% of SWF was replaced with RWS. As results showed, in contrast with previous studies, change of consumed muffins composition did not have an influence on appetite or energy intake thus this type of product does not have a positive influence on the diet process. Nevertheless, slightly different results were obtained by Willis et al. [124] whose studies were also based on muffins enriched with resistant starch. Twenty volunteers ate 9 g of RS in the aforementioned muffins. In comparison to people who consumed muffins without the additive, they reported greater satiety over 180 min after this meal.
Despite there being no long-lasting studies based on functional food enriched with RS as a tool to fight against obesity, there are numerous reasons to believe that RS can be helpful for overweight people. It is connected with the fact that resistant starch as well as active secondary metabolites reduce the energy density of the diet and increases satiety leading to weight loss [125] [126] .
Conclusions: Obesity is one of the most frequently occurring diseases in our society. It is well known that it can cause several disorders such as type-2 diabetes, cardiovascular disease, high blood pressure, osteoarthritis, cancers, Alzheimer's disease, gastroesophageal reflux, lower back pain and lumbar disc degeneration. According to WHO 2020 will be a year in which two thirds of diseases will be arise from obesity or associate with this worldwide phenomenon. A forward-looking approach to the fight against obesity is a healthy life style including physical activity and diet trends with health-promoting properties. The important point in this area is functional food which on the one hand can be enriched with valuable constituents helpful in reduction of appetite or fat/carbohydrates absorption and on the other can be deprive constituents influence on gain weight. Moreover, functional food has excellent potential to be a good source of natural antioxidants and may be a convenient, health-promoting product useful in the prevention of many lifestyle diseases.
